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(54) [ftwo&ft;] **^«*a^^*?d!MiESffi!fc»*J;rjc^-©ffflB*^ 



(57) imm 

imk^m : [Li] 3a [ N i r x-yC ox M y] 3 
b [ 0 2 ] bc-Q-ikh^ix. *oJl«||BiSflT4Ad5ra 

ik.mm.T % tp>b t LtzMmjxmikcomfr odp= do-o 

intra/ do-o inter (fzfzV*. do-o intra(± afjli b 
mtTft^fL&WftCDmmiW^fflmm: do-o inters 

1. 0 6 5jaTtc=5r*ifc*Wai:'r4. 




(51)Int.Cl. 6 
H 0 1 M 4/58 
GO 1 N 53/20 
HO 1M 4/02 
10/40 
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[ffc&Hl] [Li]3a[Nij -x-yC ox M 

y] 3b [ 0 2 ] 6c 

ZZX\ 0. 7 5<!-x-yfi0. 9 0 
a;\}l<hcoiMnM x:0. 05^x^0. 2 5.. 
^MMCommA y : 0 gyg 0.15 

4 [ ] ^i-^ilM h * ft ^-T & cOTft & o 

T»b § n. . fr-omimm. % *-r s ttti&M y ?■ ^ a 

'tt IfcifAffiftWl^ ( 0DP=0ctahedral Distorati 
on Parameter) 

ODP= do-o intra/ do-o inter 

fzfzL. do-o intrateattlt bttfcT"f££>:ft&ffipV) 

do-o interJiH^BfSRM'FISISEJBI 

fcSSftfc*^ ISO D Pffi^ 1 . 0 6 5 J3tTt*4 Z ^ 

f# fl S a liCOtS^ SSt£ { 2 . 863—2 . 865^" > 7'X lo- 

AT* £ i i: k i-m mi l IB«0#*iS«J!Ht 

[ IliRII 3 ] #JgM#*M ntli 1 ), O D P 1 . 0 

6 o irrcft h z t *ma.k -t&msm 1 aea^ *^ 

[ If *IS4 ] iJgM^A 1 T'ft 0 , O D P fit** 1 . 0 

5 sirrcfcft £ k £»«4: 1 tm^^m 

fttfeV^t, cWt&^^Rtatt^^SfctfDJt (c/a) 

[fi:»If6] U-h^MSWftiOW^aiaiSiO 
»?Sfc* 1 2.855~2.87<W>'^ h n-AT"ft& £ t £ 

it^tlhmftcomm^m&M. (do-o. intra) 

H (do-o. inter) 3b-*M t-OA«JE^£4 I 

'Li LfcBSRAfflflsOS* ( OD P ) iZ 4 WJJ-VJ* 

[flails] m^mnmcowmumiz^x. od 
pm&i. 06 5 arx-$,tnmmm t lt a lt v 



[0001] 

l^Ai^4£(4#-tf>£fflv^M<3imfi?IC~&* 
tOT'ft 0 , mSBRSfMto 

( K$«*>tiKf ) fcHM-* t <DTft £ . 4 fc . ±| EIEffi 

[0002] 

■rs/j^. laiTWv ^**»^> nifcwawHBfc&q* < 

M4fLT^S. d<7)4 d^ct>(7)t LT 'Jf^A, Uf-^ 
^■^Jt^ffi^U^-^Aa^'^hS^k^ (LiC 

o o 2 ) tjESffiftntffl^fc y ^-7A^ *>--^mM 

[00 03 ] LfrL&lfib* W&£mtt:-3'Whtt& 
ftfcfflV^* fc*>. ^i^^c 9 com«4- -y ^7l-7lc««M 
<50^ 4 «T ft £ ^ § <5> HZ immco n X h T -y T 

*tT^&. vS^«c03Xh^T(fi DSW^rUf-^Afl; 

m^mm. 4^ikt,z&^TTMmzjzt%mm$:&^. 
[0004] y ^^■mmmmmn^mtz^hPim 

b LT rj^VW 1- 4 0 ^l^r^ -/ ^/k^rfflV^ y ^-^A 
~ -y ^;HMWISft ( L i N i O z ) Sr^ff 4 £ t * { T'# 
So u«'JfW-7 ^/HSiHtWi y f- ^ A a j Y 

^a . i ^ u a- ^ ^vmm^mut . it^ammz 

mtltz t co^'ff A.fttc < < . ^^fflHT'ft S b § ixT 

MftfflJ^L i x N x 0 2 (0<x<l ) SrtD^-TV^ 
ihX'foh (Mi-tf. M.G.S.G. Thomas et al , Mat. Res. 
Bull., 20, 1137(1985)) „ ZCDfflmii. MWb LTii 

fflv^ z b f0»Hitfti^, BSm^Tt L < , ISI 

[0005] § ii, tc, z^tmmmmzmtifz y ^^a 
h ufcRfc— ir)i"( xycojtm^—yr-y-mizj:*) 
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iztim&ztirm mm. w»t&. mmn:^ 

63, No. 7. 778 ( 1 995). 
[0006] i<7)4 0 ^S%K«K*&^!fttt 

i£ft«OlFttt LTJ4. ? /H^tttWa** 
[0007] 

[fKH3&»W*LJ:afc-rSIIIH] ILK 
WficoiM?A4#tt*|ftLk (Sc*^***tS) £itSi 
fc a"r«5: »J ^-7 A- -y ^»BMbWS!89W-& £ fc C 

[0 0 08] 

* « z t tM.^ts t . ttswmnffi&ffimzmftmz 

Tfrtbffll (a) coiateSr-S. 

[0009] mzm%2?g-f&mo 5 jxmfafrt>Bf&zti 

SNiOsWi-X^'tWJfAS:^'. (A. Rougier, C. Del 
mas and A.V. Chadwick, Solid State Commun., 94[2] 
(1995) 123-127.) ZCOXy^X^y rM >y^-$^Ufe L 

7fif Jtl4WlllKiB+<OSH(II<i03£®tt Sr *DS ±T±# 3r 

m\b^hb^x.tz. zz~z\ iMsmzmmthfztb 

UiH 1(b) (c^-TK*Affi#:cO«agi:^>f 
?;W«Sfc«rat£»v*HKfc&i&S i t fca^rtfLfc. El 
*T14J£Affi#:(~«^TJ>S#'. 1 tig* 2 

« (aiMtbffl-Tff^ASffirt) SEiffitK«l ti§«3 
(ME) EKri£gS***5:6;fc*>L i tfHWW- £ « 
*»6if5AWfW4^TV^4. ZcoMfriiK fo&mZb 

at*, issm b mmmb -e&wimn&ft&frz < . 
[ooio] *£>is£„ ^*iWttc«ifcUf-^A^ 

•7 tDVWk^mizii V >T«fffil£i& £?t a Z b & < . Xlft 
0flfy-h^tt¥W«fea4 ilf (3 

b^>f h^AKJCit?) §r^l>t Lfc»*Aifi*c>5£#* 
;£46& i t TSS*llt<?5iHi3&rtIlircft Sit -a 

[ooii] -t^h^wm, 

iZ: [Li ]3a [Ni ,-x-yC ox M y ] 3b [ 0 2 ] 6c 
ZZX\ 0. 7 5<l-x-yS0. 9 0 
art)V bcDWdmRx :0.05 fixS 0.25 



tlM^JlIly : OSySO. 15 
[0012] T«*>S*l., tP^MWNM.tlrr&ttTBk 

hM)ffea^^f#'i>#t^M^fia«M4 *) 3 b+M h<7) 
AKSFPfc+'&i: L^gaiAffiftcT)^ ( 0DP=0ctahedr 
al Distoration Parameter) 
ODP=dO-0 intra/dO-0 inter 

fcrtfU dO-0 intra(iaWt bfftT^ASffifi^ISS? 
BfflBDEflL dO-0 intertiH^h^SSm^PalSESI 

ISO DPMI. 0 6 5 JJTFfc&S i t 

i. 

[0013] ±fz. ±KSHrttfc:*J^T. y-r-^Jt-b 
fiff$ft-4 0 £ £>ft.& aWOfS^^^'2.863— 2.865^>- 

ttl*I±W)tfttCotMn (M = Mn) Sr^JP^S*^ 

t fc mmi- &zb * o » 4 o « i jpsss* # 
[0014] -r^^*>*^Hg(i^ 

it: [Li] 3a [ N i ,-x-yC ox M ny ] 3b [ 0 2 ] 6c 
ZZX\ 0.75<l-x-yS0.90. 0.05SxS0.25. 0<yS0. 
15. 

TfkhZfi. £>oJKJc*fiI£#-t SA^T^fiO 'J ^-7A 

asMBHite^-r , x^0^ y - j^ftsu^ 

^ t /btufeH^FffiUlSlU: y 3 b W b^ajg^-S:* 
'C>fc LfcH*AWft<Z>S& (OD PtfDjSn.oeoBlTfc* 

sit t^fc^4ff^mwtrijtwaffljE«aHWt 

(cm = a i «> atffl-r sit iMmTfo <o , 

4 y ^»m^#s#g#f fc 4 s . 
[0015] -t^h^mnii. 

[Li ] 3a [Ni,-x-yCox A 1 y] 3b [0 2 ] 6c 
ZZX\ 0.75<l-x-y^0.90. 0.05^x^0.25. 0<y^0. 
15. 

Wtltfe^t . XM,®ifrco y - h</PMWfK»*> 
h I btvtzMrHSlMBSmi; ^3bf-{ h^JWK^ 
fob LfeK*Affl*«S^ (ODPf)^ l . o 5 81^ 
TKSI t ^=t#Mt t"S^7j<^«»fi-»:«?MiEffi 

[0016] A* H B H M^*L. XMMHWKiJ:* U 

flffi^r** t 2%JaTT*4s ±f5M = Mn4^(±A It 

t aWf&^-^ReDJt (c/a) jW.94£U^*»04.96jaTT 

h s i t * tt& t -t s ^Ne3R«wir»«fiffljESffift 

«T"S>S. §^(c(4. y-h<;l-b»W(c4 y^^AS 
a«t0^5gfi^'2.855— 2. 870^" >-^"X h n-AT'fe^ 
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[0 0 17] #3&HJJ(4, 

[Li]3a[Nii -x-y C o x My] 3b [0 2 ] 6c 
tif£L. 0.75<l-x-y^0.90, C o COgHFUMx : 0.05Sx 
gO. 25, ikmMcom\\»y : 0gyg0.15 

o-o, intra) fcj;t;3b^ b<^&JRJll70JB£6&W>* 

wfn-nmmiK^mm. (do-o, inter) 3b-+r 

4 hOASUTf *+'&fc Lfcl**AH*0>£» (ODP) 
0DP= do-o intra/ do-o inter 

iz «t o isu £ 

fc WSfc -rSJHKETJ&S . $ 6 ttutao D PtfA* 1 . 
0 6 5aTT$>fti,£mmb LXMLX^&bWfrt& 

z t itmmb^hifrmnMMz.<mmmmmmmco 

[0018] 

xwmmtzii&v-h'tA'hiffi r.a. Y 0un 

g, ed.,The Rietveld Method, Oxford University Press 
(1992).) S-flftvrffoii:*^*. i«fti, 

[0019] 5ySTASfitf>fb^H|0*^-tH±, 3a, 3 

b , 6 c 0>im d , *^fb¥*»aja£^*&fc 

{43 a+M M4L i , 3 b^M H4N i , 6cf>f M± 
O^tlfill 0 O%0Dflf£^£^. 3 atf-f t-cD 
L i -i ■Xvemtt&Mt 9 8 %£LkT'fo h X o 3: U 

[0 0 20] 3a^ h COL i>f^j-y COiS (5**^9 8 

[002 1 ] LT#*fc»£\ L i (4§i 

[0022] ^BJfo^Mfiiie'J^^An.y^/Ht 
Itttfe^TN i 02X57"«jt4'^ffi*AH#c^ 
* ( O D P ) tfi 1 . 0 6 5 iiXTTh 0 , attOtS^ 



#2. 863—2. 865^" h n-At*4#7lc^ffffZ 

[00 23 ] 4 ft, *^BJ<7)?SD«(i, ±f£'J^A- 
-y ^;MfflWfc«9<0— -y ^/l-<7)— g|5 SrCotMn, & L < 

cotAi til l/c >j -f-^ a - y^Mm-imx- 

fcoT, N i O 2 ^^r»Jttfi<0lSaRAH*tf0ffi» (O 
D P ) # 1 . 0 5 8UITT* <0 , is <fc£A aMOtffPS 
WO) i 2. 8 5 5 — 2. 870At*v, cttfg^JgjRi; 
aW&^SStfiOJt (c/a) ^.94JJLbK>4.96Ja"FC* 

[0024] 

[seHMntsco^ja] *iMtu^^ (lioh h 2 o : me. 

99%) 

5^: ( N i j -x-yC o x My) (OH) „ 

{ /( + ) } M^ib&*#*&T*>Cl>J!rM®fc: 

4kg £M£itfe« ( aSCI* (ft)|;A^t-H 
5^h^— ) SfflV^T5 4MBK-&L^ §£>£2%PVA* 
?SM2r4 3 OccJa^ 1 04HSBSK*ftofc. i^tcjSSlJ 
SrHFiRLfcf*, KXTCT' 2 B^fa^M L^f^, iMv/ 
^i^T-b-y ^ — Srffl^TK*^l:3.0U -y h^/mintOjl 
HMt", 300nC/^MKftBttW^^*^!ii8»L, 15 

[00 2 5]ffiliil-l x=0.08, y=0, Li/(Ni 
+Co)=l.l, ^ilK=7 0 0'C 
®Hl!FS^Jl-2 x=0.16, y=0, Li/(Ni+Co) =1.05, 
-£jj£?SJK=6 8 0X; 

®H»Jl-3 x=0.16, y=0, Li/(Ni+Co)=1.05, 
^•)tvflJK=7 0 0 o C 

©H»Jl-4 x=0.16, y=0, Li/(Ni+Co)=1.05, 

©Jt^Jl-1 x=0.17, y=0, Li/(Ni+Co)=1.05, 
-^Jj)4?aK=7 5 0°C 

®JtK^Jl-2 x=0.17, y=0, Li/(Ni+Co)=1.10, 

i 5 0'c 

®Jt^Jl-3 x=0.15, y=0, Li/(Ni+Co)=1.05, 
^iBS=6 5 0'C 

[0026] ixmmm w¥ m) mxnmiftmw 

(RADrVB) ^ffl^T, «CH^>X|Bll»fEBB&8lSEL 
fc. fJJS^Wi, CuKag («mi±4 0kV, ««SE1 
5 0mA) IZ& K>y-y?° ] J>yM).02° , ^*5I^4.00 

• /minT, X U -y h ^ -eil-Pit^iJtl.OO' , IScSLl.OO 

* S^0.3mmi: ttz. 

[00 27] xmMffi&B* V - h^U hMffiyuy? 
AXRe i tan Sr ffl ^ T RSm^OlSffB^ f)V iZ&~3 # WW ^ ff o 
fc. Mi: LT»PI 1 - 1 com^cD%htifc^mmii 
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[00 28] 









X 


Y 


z 


L i 


3a 


0.99071 


0 


0 


0 


N i 


3a 


0.00929 


0 


0 


0 


L i 


3b 


0.01182 


0 


0 


0.5 


N i 


3b 


0.82019 


0 


0 


0.5 


C o 


3b 


0. 16799 


0 


0 


0.5 


0 


6c 


1.0 


0 


0 


0. 24207 



[0029] 4fcAffitt«Offi»OD Pliaw>ft5££*^ [tffc 1 ] 

ODP= dO-Osinira/ dO-Oanter 
fc;fc*L„ dO-0,intra= a 

dO-0^inter= < r— _ — 

W <aV3)4 [ ( c/6) -2c(0.25 - Z>] 2 



S£iO. 0 7g/cmH;^J;3t:»L, ISIJMN&. 
£ A>(cl 2 OXrcSasOHfcfcfrVV IFJffifc L£„ ft Hi: 
UL i^^;l^Sr, ®BS£fc:{±lM£9L i PF 6 JSHS 
ktl,Xfl/^-«-b (EC) hylf^-,f 
h (DEC) <&SWB£fffi*Rl\>fc . H 2 fciR-r 

E(OCV) iEfifcSW4«8t«P**l. 
0mA/cm 2 i: U # y h*74.3-3.oraaJWKK£ff 
fc. *S*£*2fcj**-. fcfiLSfi«ft* (%) (4, 
1 OOX ( 1 OOIIiatfOScB^*) / (lMB0&m& 
S) 

[0032] 
[312] 



K 


3a-9^ hiS 






OD P 








A:? <«> 


& (A) 


Sfe (A) 










0. 63 


2.8696 


U. 1673 


1.060 


188. 2 


97-5 


1-2 


0. 93 


2. 8633 


14.1531 


1.055 


191.4 


97.9 


1-3 


0.79 


2. 8649 


14-1592 


1.058 


189.0 


9ft. 9 


1-4 


0.99 


2. 8645 


14.1581 


1.060 


192.3 


08.3 





L70 


2. 8676 


14. 1631 


L071 


185.5 


S3. 7 


1-2 


0. £2 


2. 8666 


14. 1603 


L070 


IBS. 4 


93.8 


1-3 


1-63 


2. 8626 


14, 1519 


L068 


187.3 


94.5 



XSMfiaSr^L. ^«fi(±*l«ZffiKc^$tlT^ 
«ltf>, XfflSU ; 'Yffl|(i|5]t<XStI&^"YMfI<7) 

arc**. 

[0030] 3 aHfW h#L i >f <frf®R 
feilf'ODPSritAti2(:*t„ Hiftfl!ll-2 S 

3 . smm i ~ 3 1 ©a^*to . 3 

a-»M MEL i ^ «?JgRi3J:tfOD PS- 

**>fc. Jtft£ii:tf>T*2fc3jr$-. 

[0031] c«jffijm: »&rtJis§»**ffl^T&T 

t&*8 5wt%C7-fefl/y/5 >y ? 6wt%& ilXPVDF 
(^'JMt-'JfV) 9wt%*a^U, NMP (n- 
^if/ltnUFy) tjD^— J^h-fkLfc. c\i\ZT}V 
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[0033] *fc^at«fcti(tft«a«. l i 

[0 0 34] -HSftflJ2- 

(N ij-x-yCox Mny) (OH), 

flSfcfcfflv^lWi, SatWlkF»(c#)JLft. 

[0 0 3 5] (DSIJft^J2-l x=0.16. y =0.04. Li/ 
(Ni+Co+Mn)=1.0. -^J&ifiJg = 7 0 0*C 
OMMM2-2 x=0.10, y=0.10, Li/(Ni+Co+Mn) = 
1.0. ^fftiftK=7 0 0°C 



®HJ6^j2-3 



1.0, 



o7 

atW2-4 



x=0.15. 
7 0 0"C 
x=0.20. 
7 0 0°C 
©JfcttW2-l x=0 . 
1.0. £j£fift= 7 0 0*C 
©JtK#J2-2 x=0.16. 

l.o, ■&®Mm= 7 8 ox: 

©JtWJ2-3 x=0.10. 

i.o. -&iKftK= 6 5 on 

[00 36] [XtftHSf] : 



y=0.10. Li/(Ni+Co+Mn) = 



y=0.05. Li/(Ni+Co+Mn) = 



y=0.20. Li/(Ni+Co+Mn) = 



y=0.04. Li/(Ni+Co+Mn) = 



y=0.10. Li/(Ni+Co+Mn) = 



•CJi. 3a+M KoaA^a-f*^*— •y^-A'^*^ 

[0037] 
[*3] 









X 


Y 


z 


L i 


3a 


0.98952 


0 


0 


0 


N i 


3a 


0.01048 


0 


0 


0 


L i 


3b 


Q, 00551 


0 


0 


0.5 


N i 


3b 


0.78559 


0 


0 


0.5 


C o 


3b 


0. 14971 


0 


0 


0.5 


M n 


3b 


0,05973 


0 


0 


0.5 


O 


6c 


1.0 


0 


0 


0. 24267 



[0 0 38] i^AffiflttOM^ODPii, 



i tm 



U - h ^ jc ± * iSS * M ^fc 36* . c / a * SW> 



[00 39 ] [ttfflUfc] f#^?t^«SrfflV^T. ; 

[0040] 
[314] 





3a*M h& 


& (A) 


ft (A) 


c / a 


O D P 




(.%-) 




3, 05 


2. 8652 


14.1614 


4-943 


1-055 


192.5 


97.3 


2-2 


1.27 


2. 8696 


14. 1796 


4.941 


L058 


193. a 


97.5 


2-3 


1-52 


2. 8671 


14- 1749 


4.944 


1.052 


191.6 


98. 1 


2-4 


0, 89 


2. 8653 


14, 1622 


4- 943 


1.055 


189.6 


98.4 




1,75 


2. 8506 


14J966 


4. 928 


1.065 


179. 1 


93.8 


2-2 


1.26 


2.8657 


14. 1693 


4.944 


1.072 


188.4 


9L.6 


2-3 


1-01 


2. 8695 


14- 1839 


4- 943 


1-068 


192.7 


91.3 



[004 1] ^CDXolZ—vyjVcrt^ZCoiiktf 
M n X'WM L. ODPSrl. 060 jaTtWWLfc*» 



v ^ttKSfrr «. ^-g^t *«*>*»s . c: 



(7) 



1 1-2 5980 



[0042] -mmm3- 

ft: (N ii-x-yCox A 1 y) (OH) n 

Sr h =fc o £HH L fc - >y ^ u v h 7 )V 5 - ? A mt 

•£*£i&JKliir*it> 7 0 0°Ck Us. 

[0043] (DUSSflJ 3-1 x = 0.16. y=0.03. Li/ 
(Ni+Co+Al)=1.0 

©H}fi^j3-2 x=0.11„ y=0.03, Li/(Ni+Co+Al) = 
1.0 

1.0 

©Hj«?!l3-4 
1.0 

E>Jt«#l3-l 
1.0 

»J£K0!3-2 
1.0 

1.0 

[0044] [ ximiifr] ussw i naitsftssm 

05X«|IffifeBB*M£UIWf**Tofc. SOIW3- 1 C 

£Oj!Wri±, 3 a -if >f h cJOMAAJR^ - >y SvM 
^-y^ftti: Ltz^K 7/1-5. rmVWbfc it/— -y^/UD 



[0045] 
[3*5] 



x=0.15, y=0.10, Li/(Ni+Co+Al) = 
x=0.10„ y=0.10. Li/(Ni+Co+Al) = 
x=0.10, y=0.16, Li/(Ni+Co+Al) = 
x=0.04, y=0.28, Li/(Ni+Co+Al) = 









X 


Y 


z 


L i 


3a 


0. 99274 


0 


0 


9 


N I 


3a 


0. 00726 


0 


0 


0 


L i 


3b 


0.01342 


0 


0 


0.5 


N I 


3b 


0- 77913 


0 


0 


0.5 


C o 


3b 


0, 15785 


0 


0 


0.5 


A 1 


3b 


0- 04960 


0 


0 


0.5 


0 


6c 


1.0 


0 


0 


0.24268 



x=0 



y=0.16, Li/(Ni+Co+Al) = 



[0046] 4fc, $MM 1 b H«(CAB*tf5S»0 D 
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